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For the full text of this licence, please go to: http://creativecommons.org/licenses/by-nc-nd/2.5/ Introduction Paragraph Number 1. Walking can provide many health benefits lessening the risk of a range of chronic health conditions, particularly those relating to cardiovascular disease and type 2 diabetes mellitus (31, 7, 28) . Less clear is the influence of walking on energy balance and weight control (31) . This is concerning given the rising global prevalence of overweight and obesity (20) . Enhancing levels of physical activity within the population has been highlighted as important in combating present trends (12) and as walking is the most popular modality of physical activity undertaken on this scale a definitive understanding of its influence on energy balance and weight control is necessary.
Paragraph Number 2. Consistent with any form of physical exertion walking induces the expenditure of energy. Therefore, if performed frequently, walking should make an important contribution to successful energy balance. This account may be too simplistic however as the consensus of evidence fails to demonstrate a consistent effect of walking on indices of weight control (31) . Compensatory responses following exercise may be implicit in this regard (23) .
In particular, it is possible that an augmentation of appetite and energy intake may occur following the expenditure of energy through physical activity (23) . It is foreseeable that an increase in energy intake following exercise could negate the energy expended during an acute bout of walking. Variability in appetite and energy intake responses after both discrete and chronic episodes of walking may explain the inconsistent findings reported previously (31) .
Paragraph Number 3.
Studies examining the effect of exercise on both appetite and energy intake typically demonstrate a lack of influence in the short-term (2) . Studies examining the specific influence of walking on appetite (19) and energy intake (19, 18, 33) typically confirm this finding although one study has found a suppression of hunger following 20 minutes of brisk walking (39) .
Paragraph Number 4.
The regulation of appetite and energy intake is under complex neuroendocrine control involving both centrally and peripherally mediated systems (32) . Gut peptides within the enteric endocrine system are integral to this process and efforts seeking to define how these peptides respond to exercise have recently begun (26, 29) . Of the gut peptides regulating energy homeostasis ghrelin remains unique as the only known circulating orexigen (25) . The influence of acute exercise on plasma total ghrelin is contentious however as studies have reported no change in ghrelin during or following exercise (6, 27) in addition to both increases (8, 15, 34) and decreases (38, 40) . Acylation of ghrelin is thought to be essential for appetite regulation, therefore assessment of total ghrelin may mask important changes in acylated ghrelin. Indeed, following a cycling stimulus, Marzullo and co-workers (30) recently found no change in plasma concentrations of total ghrelin despite acylated ghrelin being suppressed. Furthermore, concomitant suppressions of acylated ghrelin and hunger have been reported following high intensity bouts of running and resistance exercise (4, 5) . Despite this, how acylated ghrelin responds to low intensity exercise such as walking remains unknown. In addition to this, the question of whether exercise-induced changes in acylated ghrelin have implications for actual food intake is yet to receive attention.
Paragraph Number 5.
The purpose of the present study was to examine the appetite, energy intake and the plasma acylated ghrelin response for an extended period of time after an acute bout of exercise. Specifically, the response of these variables during and for several hours after a 60 minute bout of brisk walking was examined. We sought to assess both the immediate and prolonged influence of walking on acylated ghrelin, appetite and energy intake. The findings reported here may have implications concerning the promotion of walking for successful weight control.
Methods
Paragraph Number 6. Participants. Following ethical advisory committee approval fourteen healthy males (18-26 years) gave their written informed consent to participate.
Participants were non-smokers, had no known history of cardiovascular/metabolic disease, were not dieting or taking medication and were not obese (BMI ≤ 29.9 kg.m 2 ) or hypertensive (resting blood pressure <140/90 mmHg). (17) . Heart rate and RPE were also assessed at these times. Following the walk participants rested for 7 h (sitting reading, writing, working at a computer or watching television).
Participants rested for the entire duration of the control trial. In order to estimate the net energy expenditure of brisk walking (gross energy expenditure of walking minus resting energy expenditure), samples of expired air were collected in the semi-supine position during the first hour of the control trial to estimate resting metabolic rate. At baseline, 0.5 h, 1 h and at 30 minute intervals thereafter, ratings of appetite (hunger, satisfaction, fullness and prospective food consumption) were assessed using 100 mm visual analogue scales (16) .
Environmental temperature and humidity were also measured at these times using a handheld hygrometer (Omega RH85, Manchester, UK). Appetite perceptions were also no different at baseline (Table 2) .
Insert Table 2 here Paragraph Number 18. Appetite and Energy Intake. Two-factor ANOVA revealed a main effect of time (P < 0.001) but no trial or interaction (trial x time) main effects for all appetite perceptions assessed (hunger, satisfaction, fullness and PFC), indicating that these appetite perceptions changed significantly over the course of trials but were not influenced by brisk walking (Figure 2 ). Two-factor ANOVA showed no trial or interaction (trial x meal) main effects for energy intake (P > 0.05). Thus, energy intake was not significantly different between the control and brisk walking trials. Moreover, energy intake was also no different between the morning meal and the afternoon meal during the control and brisk walking trials (Table 3) . Examination of the relative energy intake (energy intake -(walking energy expenditure -resting energy expenditure)) showed that energy consumption was significantly reduced in the brisk walking trial compared to the control trial (P < 0.001). After adjusting for the energy expenditure of walking there was an energy deficit of 1836 ± 130 kJ (439 ± 31 kcal) in the brisk walking trial compared with the control trial. Table 3 here Paragraph Number 19. Macronutrient Intake. Table 4 shows the energy derived from the macronutrients in the control and brisk walking trials. There was no significant difference between trials in the quantity of energy derived from fat (P = 0.396). Fat intake tended to be higher in the afternoon meal than the morning meal (P = 0.053) however this tendency was no different between trials (P = 0.495). Likewise, carbohydrate intake was no different between trials (P = 0.969). Neither was carbohydrate intake significantly different between the morning and afternoon meals (P = 0.628) in either the control or brisk walking trials (P = 0.862). Consumption of protein was no different between trials (P = 0.358). Protein intake did not differ significantly between the morning and afternoon meals (P = 0.461) in either the control or brisk walking trials (trial x meal interaction, P = 0.290).
Insert Figure 2 &
Insert Table 4 here 
Discussion
Paragraph Number 23. The purpose of this investigation was to examine the appetite, energy intake and plasma acylated ghrelin response during and for several hours following a 60 minute bout of brisk walking. The main finding arising from this study is that despite inducing a moderate energy deficit an acute bout of brisk walking did not modify appetite, energy intake or the appetite stimulating hormone -acylated ghrelin. These findings lend support for a role of brisk walking in weight control.
Paragraph Number 24.
The finding of no difference in appetite (hunger, satiety, fullness, PFC) between the control and brisk walking trials is consistent with previous work which has failed to observe an immediate difference in appetite following an acute bout of exercise (2).
The relatively moderate intensity of exertion and subsequent energy expenditure elicited through walking may explain this finding. Previous work has consistently observed a suppression of appetite during and briefly following intense bouts of activity (> 60% of VO 2 max) (2). This response may therefore have been unanticipated in the present study as brisk walking provided a lesser physiological challenge to the relatively fit sample of participants examined.
Paragraph Number 25. Consistent with no change in appetite, brisk walking also failed to influence energy intake as in both the morning and afternoon meals energy intake was highly congruent between trials. This observation confirms previous findings which have typically shown no difference in energy intake in the short term (1 -2 days) following an acute exercise bout (2) . Participants therefore failed to compensate for the exercise-induced energy expenditure. King and co-workers (22) on food preferences (14) . In this investigation no change in macronutrient selection contributed to the lack of difference in energy intake observed between trials. Previous work has shown that switching from low-fat to high-fat food options completely reverses the energy deficit induced by prior exercise (21, 24) . It is therefore appealing that brisk walking did not stimulate an appetite for foods with a higher content of fat and therefore energy.
Paragraph Number 27. To the authors" knowledge this study is the first to examine the acylated ghrelin response to brisk walking. Therefore, a novel finding is that plasma acylated ghrelin concentration is not affected during or for several hours after an acute bout of brisk walking. This finding is consistent with the lack of difference in appetite and energy intake observed between trials. Previously, a concomitant suppression of plasma acylated ghrelin and hunger has been observed during and briefly following an intense bout of treadmill running (4, 5) . Brisk walking did not affect hunger in the present study, therefore, given the role of ghrelin in appetite regulation, no change in acylated ghrelin is a logical outcome. The 
